The prevalence and faecal shedding of Chlamydia spp. in sheep in Australia has not 21 been well described. Two species-specific quantitative PCRs (qPCR) targeting the chlamydial 22 outer membrane protein cell surface antigen gene (ompA) were validated and used to 23 determine the prevalence and faecal shedding of C. abortus and C. pecorum from faecal 24 samples of lambs at three sampling times (weaning, post-weaning and pre-slaughter) from 25
outer membrane protein cell surface antigen gene (ompA) were validated and used to 23 determine the prevalence and faecal shedding of C. abortus and C. pecorum from faecal 24 samples of lambs at three sampling times (weaning, post-weaning and pre-slaughter) from 25 eight farms in South Australia, New South Wales, Victoria and Western Australia. A total of 26 3412 faecal samples were collected and screened from approximately 1189 lambs across the 27 four states. C. abortus was not detected in any of the samples screened. The overall 28 prevalence of C. pecorum was 1027/3412 (30.1%) and median bacterial concentrations at 29 weaning, post-weaning and pre-slaughter were 1.8 x 10 7 , 1.2 x 10 7 and 9.6 x 10 5 /g faeces, 30
respectively. A subset of C. pecorum positive samples from each farm, (n = 48) were 31 sequenced to confirm their identity. The present study demonstrates that C. pecorum is 32 prevalent in Australian sheep, highlighting a need for further research on the impact of this 33 bacterium on production. 34 
105
A standard curve for quantifying Chlamydia spp. DNA was generated by cloning the 106 PCR products amplified from C. pecorum or C. abortus into pGEMT (Promega) and 107 transforming Escherichia coli competent cells. Plasmid DNA for each pathogen was isolated 108 by alkali sodium dodecyl sulphate lysis, followed by column purification using QIAprep Spin 109
Columns (Qiagen). Plasmid mini-preparations were sequenced using the T7 sequencing 110 primer (Stratagene) and clones with the correct sequence then used as positive controls for 111 generating a standard curve. A subset of two positive samples from each farm (n = 48) were 112 agarose gel purified using an in-house filter tip method and used for sequencing without any 113 further purification, as described previously (Yang et al., 2013) . 114
115

Specificity and sensitivity 116
The analytical specificity of the C. abortus and C. pecorum species-specific qPCR 117 assays has been described previously (Pantchev et al., 2009 (Pantchev et al., , 2010 , but was further assessed 118 by testing DNA from a wide range of bacterial and parasitic species. To determine the 119 sensitivity of the assay, 10-fold serial dilutions of plasmids were prepared containing the 120 cloned PCR products amplified from C. abortus or C. pecorum, these were spiked into faecal 121 samples and the DNA was extracted and amplified as described above. The mean detection 122 limits, R squared (RSQ) values and % relative standard deviation (RDS) were calculated. 123
Template copy numbers were converted to numbers of organism present on the basis that the 124 targeted gene (OmpA) is a single copy gene (Lan and Igo, 1998) (Fig. 1) . Overall, there were significant differences in the 174 prevalence of C. pecorum between states (P < 0.01); for example, the prevalence of C. 175 pecorum was lower in WA than in the eastern states (Fig. 1) . The C. pecorum prevalence was 176 highest (94.2%) in SA2 during the post-weaning period, followed by 80.8% in NSW during 177 the pre-slaughter period and 77% in SA1 during the post-weaning period. The highest 178 prevalence for C. pecorum in WA was 48.6% at WA2 during the pre-slaughter period. There 179 was no relationship between prevalence and the three sampling times (P > 0.05), since the 180 peak prevalence occurred at different sampling times across the farms tested. A total of 422, 181 114, 309 and 152 lambs were positive for C. pecorum across all three samplings at SA, Vic, 182 NSW and WA, respectively. 183 184
Concentration of Chlamydia spp. in faeces 185
Chlamydia spp. concentrations in faeces were also determined using the multiplex 186 qPCR (Table 2; of Chlamydophila species in the semen of bulls, buffalo-bulls, and rams. 
